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Understanding the Science Behind 
Riparian Forest Buffers:

Effects on Water Quality
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Introduction
-

ies are impaired by some form of water pollution (U.S. 
E.P.A. 1998).   Pollutants can enter surface waters 
from point sources, such as single source industrial 

most pollutants result from nonpoint source pollu-

urban areas, construction and industrial sites, and failed 
-

ments, nutrients, bacteria, organic wastes, chemicals, 
and metals into surface waters.   Damage to streams, 
lakes, and estuaries from nonpoint source pollution was 
estimated to be about $7 to $9 billion a year in the mid-
1980s (Ribaudo 1986).

measure, and monitor.  In most cases, a combination 
of practices are required to address the problem.  This 
may include the proper application of fertilizers and 
pesticides or the introduction of practices to reduce 
stormwater runoff and soil erosion.  These practices 
are commonly known as Best Management Practices 

forest buffers along streams, lakes, and other surface 
waters.  Through the interaction of their unique soils, 

-
ence water quality as contaminants are taken up into 

by soil organisms.

Effects of Riparian Buffers     
on Sediment, Nutrients,        
and Other Pollutants
Sediment
Sediment refers to soil particles that enter streams, 
lakes, and other bodies of water from eroding land, 

urban areas, and eroding stream banks (Figure 1) (U.S. 

pronounced effect on water quality and stream life.  

mineral soil particles, eroding sediments may trans-
port other substances such as plant and animal wastes, 
nutrients, pesticides, petroleum products, metals, and 
other compounds that can cause water quality problems 
(Clark 1985, Neary and others 1988). 

Studies indicate that both forest and grass riparian buf-

-
-

cent of the sediment and soluble solids from surface 
runoff, while grass strips 15 feet wide reduced sedi-
ment loads by 70 percent (Dillaha and others 1989). 

croplands by 66 percent (Magette and others 1989).  
-

-
ous hardwood riparian area (Cooper and others 1987).  
Sand was deposited along the edge of the riparian 
forest, while silt and clay were deposited further in 
the forest.  

-

strip becomes inundated with sediment or as the ground 

-

clay particles.  In Arizona, researchers found that sand 

Figure 1.  Sediment enters surface waters from eroding land, 

urban areas, and eroding streambanks.
(photo courtesy Robert Baldwin, Delaware Department of 
Natural Resources & Environmental Control - Sediment & 

Stormwater Program)
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